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BASIC-ABSTRACT: 

Braking is effected by one or more hydraulic cylinders having mechanical locks 
which can be released by hydraulic fluid at a lower pressure than that required 
for braking. A pump is manually or otherwise operated to generate the braking 
pressure, and the lower pressure is derived from the braking pressure by a 
proportioning device such as a differential-area piston unit. This ensures 
that braking pressure is available before unlocking, and after a brake 
application re-locking occurs. To release the brakes, the pump may be operated 
in reverse to draw the t)rake fluid from the cylinders while holding them 
unlocked. 
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(71) We, INVBNTIO Aktiengesell- 
SCSHAFT, of 6052 Hergiswil NW, Switzerland, 
a joint stock company organised under the 
laws of Switzeriand, do hereby declare the 
5 invention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

10 The present invention relates to a hydrau- 
lic parldng brake system, particularly for 
rail vehicles. 

In rail vehicle construction, hydraulically 
actuated parkmg brakes are employed ever 

15 more frequently, smce actuation of ttie 
brakes through a mechanical linkage is in 
many cases very difficult due to the crowded 
mode of construction, particularly of the 
driving bogies. In the case of resiliently sus- 

20 pended carriage frames, the mechanical 
transmission of force between carriage frame 
and bogie can become very complicated, A 
mechanical linkage may also be a source of 
undesired noise. These disadvantages may 

25 be avoided with hydraulic transmission for 
the application of braking force. 

In the construction of a handbrake, which 
serves as a parking brake, it is above all to 
be watched, that the braking effect remains 

30 rnaintained for an unlimited time. In the 
simplest manner, this can be adiieved mih 
a conventional self-locking spindle, which 
actuates the brake shoes and to which is 
imparted rotary motion by an oil pump and 

35 an oil motor. This arrangement however 
often proves to be difficult to realise or im- 
practical and one mtist resort to a piston- 
operated brake incorporatiug at least one 
brake syhnder. Since, however, a pressure 

40 drop in the hydraulic system due to small 
leaks is practically impossible to avoid, the 
brake cylinder must be equipped with a 
special medianical locking device, which 
fixes the piston in its brakmg position. 

45 In one known hydraulic handbrake 
system with medianical locking of the brake 
piston in the braking pisition, according to 
S\yiss patent no. 483,578, the force trans- 
. mission to the brake cylinder ensues from 

50- at least two operating positions. The system 
[Price 33p] 



consists of a hand pump, connected with a 
pressure means container and actuatable by 
means of a hand cranlc, which is connected 
throughanon-returnvalve to a braking cylin- 
der, and of an unlocking cylinder, which is 55 
connected to the mechanical locking device 
of the brake cylinder and controls a cock in- 
serted in a return duct bridging over the 
hand pump. The unlocking cylinder is in this 
case actuated by means of a pedal on re- 60 
lease of the handbrake. 

Different constructions of mechanically 
locked braking cylinders are known. One 
construction according to Swiss patent no, ' ■ 
405,396 consists of a piston cylmder arrange- 65 
ment and a housing, which concentrically 
surrounds the cylinder and is in connection 
with the piston througji a piston rod. Be- 
tween the cylinder and the housing, there is * ^ 
an annular gap, which has built into it a 70 
locking ring, which is sub-divided sectorially 
into individual parts retamed together by a 
spring and provided with an internal thread 
of saw tooth profile. The individual parts of 
the locking ring are out of their helical 75 
sequence, so that their thread no longer dis- 
plays a continuous advance. The cylmder is 
externally likewise provided witli a saw 
tooth thread in the region of the annular 
gap. On actuation of the brake cylmder. 80 
brake fluid is pumped into the cylinder and 
the piston rod is thereby urged out from the 
cylinder. In this, the locldng ring is entrained 
by the housing through a guide ring and 
slides over the external thread of the cylin- 85 
der. Due to the saw tooth profile of the 
thread, the locking ring cannot slide back 
and effects a locking in the brake position. 

Should the locking be released, then brafc- ' " 
ing fluid is urged into a ^art of the annular 90 
gap and through a bushmg presses conical 
bolts between the individual locking ring 
parts and thereby lifts these off from the 
thread part of the cylinder. Pulled back by 
spring force, the piston assumes its rest 95 
position. 

One disadvantage of such handbrake 
systems with locking of the piston in the 
brakmg position results from the compli- " 
cated manipulation of the actuating members 100 
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to release the brake. la order that the mech- 
amcal locking device can be released, it must 
previously be relieved of pressure applied by 
the piston.. This is achieved by the hand 
punip bemg once again actuated to apply 
flie brake, whereby the faUen pressure in the 
brake cylinder is again restored. The release 
of the mechanical locking device ensues 
mereafter by a special actuating member. 
This relatively, complicated actuation of a 
hydraulic locking brake deviates substan- 
tiaUy from the actuation of an ordmary 
mechanical handbrake, so that operating 
errois are more likely to arise, which in 
some circumstances may lead to damage of 
the locking device. 

I Accordmg to the present invention, there 
is provided a hydraulic parldng brake 
system, comprismg at least one selectably 
operable pump to draw brake Md from a 
source of brake fluid through a first non- 
retuni valve and to feed mat brake fluid 
through a second non-return valve to at 
least one brake cylinder provided with mech- 
amcal brake-locking means releasable by the 
application of brake fluid thereto, and a 
pressure control device having a high pres- 
sure section and a low pressure section 
hydraulically coupled respectively to a 
workmg space of the or each brake cyhnder 
and to the lockmg means, the arrangement 
bemg such that operation of the pump to 
release the brake or brakes coupled to the 
or each respective brake cylinder causes first 
the apphcation of brake fluid pressure m the 
or each workmg space and then application 
of brake fluid pressure to the lockmg means 
of the or each cylinder. 

By a preferred embodhnent of the present 
invention, tiiere is provided a hydraulic 
handbrake system for rail vehicles, compris- 
ing at least one manually operable pump to 
convey the brake, fluid from a bralce fluid 
container through a filter and a non-return 
valve, and . at. least one . brake cylinder 
equipped witii an , indiivdual medbianical 
lo.ckmg device and connected with the pump 
throu^ a non-return valve, wherem a high 
pressure chamber of a pressure control de- 
vice connected with a working space of the 
or each brake cylinder and a low pressure 
chamber of the pressure control device is 
connected with a working space of the or 
each locking device, wherein the pressure 
control device compnses a differential con- 
trol piston acted upon by the brake fluid, 
which on operation of .the pump to release 
^he brake or brakes coupled to the or each 
respective brake cylinder causes the pressure 
m' the working space of tiie or each brake 
cyhnder to be built up and controls the 
brake fluid in ihe .working space of the or 
each loclang device. 

Two embodiments of die present inven- 
tion will now;be more particularly described 



by way of example with reference to the 
accompanying drawings, in which: — 

Fig. 1 illustrates a hydraulic handbrake 
system embodymg the invention, and 

Fig. 2 a furttier embodhnent with two 70 
operating positions. 

In Fig. 1, a hand pump 1 is provided witii 
a hand crank 1.1 and has a pump connec- 
tion L2 connected through a non-return 
valve 2 and a filter 3 to a brake fluid con- 75 
tamtr 4. A pump connection 1.3 of tiie hand 
pump 1 13 connected tiirough a non-return 
valve 5 and the filter 3 likewise to tiie brake 
flmd container 4. The hand pump 1 is con- 
nected through file pump connection 1.3 and 80 
a. non-return valve 6 with workmg spaces 
7.1 and 8.1 of two brake cylinders 7 and 8, 
m each of which slides a brake piston 7.3 or 
8.3, respectively. A high pressure chamber 
f'l ^ pressure control device 9, in which 85 
K shdably engaged a double-acting, pressure- 
differential control piston 9.3, is also con- 
nected with tiie workmg spaces 7,1 and 8 1 
of die brake cylinders 7 and 8, while a low 
pressure cliamber 92 pf the device 9 is con- 90 
nected to tiie hand pump via tiie pump con- 
nection 1.2 and, via a duct 10, wii two 
working spaces 7.21 and 8.21 of two mecha- 
mcal lockmg devices 7.2 and 8.2, which are 
ot the kind described in tiie specification of 95 
Swiss Patent No. 405,396 and which are in- " 
corporated in tiie brake cylinders 7 and 8, 
the locking devices being releasable by the 
apphcation of brake fluid, A return duct 11 
connects tiie low pressure chamber 9.2 of tiie 100 
device 9 to tiie filter 3 and tiie bralce fluid 
contamer 4, tiie container and filter also 
bemg connected to an excess pressure valve 
12, at tiie outiet of tiie valve. The mlet of 
tiie excess pressure valve 12 is connected 105 
via a non-retum valve 13 witii tiie low pres- 
sure diamber 9,2 and via a non-return valve 

14 with the high pressure chamber 9.L A 
jetum duct 16 is connected via a control- 
lable twm non-retum valve 15 widi tiie 110 
worlnng spaces 7.1 and 8.1 of tiie brakme ' 
cyhnders 7 and 8 and witii tiie filter 3 and 
tiie container 4. . In addition, tiie twin non^ 
retur valve 15 is connected tiirough a control 
duct 17 witii the low pressure chamber 9 2 115 
of tiie device 9. The piston -9.3 comprises in 
the chamber 9.2 a portion which is provided 
witii an aimular recess, tiie portion bemg 
slidable m the chamber to connect tiie ducts 

10 and 17 witii tiie. duct 11 via tiie annular 120 
?^cess, or tiie duct 10, or tiie ducts 10 and 
17 togetiier, witii tiie pump connection 1.2. 
Wexible, hydraulic connections 18 extend be- 
^een carnage frame, bogie and brake cylin- 
ders 7 and 8, respectively. • X25 

During application of - tiie brake, the hand 
pump 1 is actuated by rotation of tiie hand 
crauk 1.1 in one duection and brake fluid 

15 drawn from the brake fluid container 4 
tiirough, tiie filter- 3, the non-retum valve 2 130 
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and the pump connection 1,2. The brake 
flirid is conveyed through -the pump connec- 
tion 1.3 via tie non-return valve 6 into the 
working spaces 7.1 and 8.1 of the brake 

5 cylinders 7 and 8 and the required brake 
pressure is built up. In the course of this, 
the brake pistons 7.3 and 8.3 are displaced 
into the braking position and retained in this 
position by means of the locking devices 

10 7.2 and 8.2. Simultaneously, the high pres- 
sure chamber 9.1 of the pressure control 
device 9 is pressurised by the brake fluid 
and the differential control piston 9.3 is dis- 
placed to the right (as shown in Fig. 1), 

15 Thereby, the ducts 10 and 17 are connected 
via the annular recess of the piston with the 
return duct II. which is connected through 
the filter 3 with the brake fluid container 4, 
and flow of the brake fluid out of the work- 

20 ing spaces 7.21 and 8.^1 of the loddng de- 
vices 7.2 and 8.2 is made possible. Flowing 
back of the brake fluid after completion of 
the brake process is prevented by the non- 
return valve 6, whOst the excess pressure 

25 valve 12 protects the handbrake system 
against impermissibly high pressure. 

To release the brake, the hand pump 1 is 
actuated by means of the hand crank 1.1, 
which is rotated oppositely to the direction 

30 of rotation for application of the brake, 
and brake fluid is drawn from the brake 
fluid container 4 through the filter 3, the 
non-return valve 5 and the pump connec- 
tion 1.3. Through the pump connection 1.2, 

35 die brake fluid is pumped into the low pres- 
sure chamber 9.2 of the pressure control 
device 9, so that the differential control pis- 
ton 9.3 is displaced to the left. Thereby, the 
pressure in the high pressure chamber 9.1 

40 of the device 9, and thus also in the work- 
ing spaces 7.1 and 8.1 of the brake cylinders 
7 and 8, is increased so that the locking de- 
vices 7.2 and 8.2 are relieved of any pres- 
sure applied by the pistons 7.3 and 8.3. The 

45 differential control piston 9.3 is then further 
displaced to connect the duct 10 with the 
pumpconnection 1.2,50 thatthebrakefluid can 
flowintotheworkingspaces7.21and8.21of the 
locking devices 7.2 and 8.2 and build up the 

50 requisite pressure for releasing the locking 
devices. Thereafter, the differential control 
piston 9.3 connects the control duct 17 widi 
die pump connection 1.2, so that the brake 
fluid pumped by the pump acts upon the 

55 controllable twin non-return valve 15 to 
open the return duct 16, to allow the brake 
fluid to flow back into the brake fluid con- 
tainer 4 from the working spaces 7.1 and 
8.1 of the brake cylinders 7 and 8. The re- 

€0 turn of the brake pistons 7.3 and 8.3 is 
effected in conventional manner by means 
of restoring springs (not shown). 

In Fig. 2, the hand pump 1 of a first oper- 
ating control is connected through a twin 

65 non-return valve 19, and a hand pump 20 



of a second operating control is coimected 
through a twin non-return valve 21, to the 
brake fluid circuit at the same locations as in 
the handbrake system according to Fig. 1. 
The remaining components are sunilarly 70 
arranged and designated as for the hand- 
brake system according to Fig. 1. 

On actuation of the hand pump 1 by 
means of the hand crank 1.1, the twin non- 
return valve 21 bloclcs the feed of brake 75 
fluid to the hand pump 20, whilst the twm 
non-return valve 19 on actuation of the hand 
pump 20 by means of the hand crank 20.1 
blocks the feed of brake fluid to the hand 
pumjp 1. 80 

It is of course possible to provide more 
dian two operatmg controls by the already 
described technique, while similarly only one 
brake cylinder, or more than two brake 
cyhnders, may be provided. 85 

WHAT WE CLAIM IS:— 

1. A hydraulic parkmg brake system, 
compnsmg at least one selectably operable 90 
pump to draw brake fluid from a source of 
brake fluid through a first . non^retum valve 
and to feed that brake fluid through a second 
non-return valve to at least one brake cylin- 
der provided with mechanical brake-locking 95 
meajis releasable by die application of brake 
flmd thereto, and a pressure control device 
havmg a high pressure section and a low 
pressure section hydraulically coupled res- 
pectively to a working space of the or each 100 
brake cylinder and to the locking means. 

the arrangement being such that operation 
or the pump to release the brake or brakes 
coupled to the or each respective brake 
cylinder causes first the application of brake 105 
fluid pressure in the or each working space 
and then application of brake fluid pressure 
to the locking means of the or each cylinder. 

2. A hydraulic handbrake system for 
rail vehicles, comprising at least one manu- 110 
ally operable pump to convey the brake 
flmd from a brake fluid container through 

a filter and a non-return valve, and at least 
one brake cylinder equipped with an indivi- 
dual mechanical locking device and con- 115 
nected witii the pump through a non-return 
valve, wherein a hi^ pressure chamber of 
a pressure control device is coimected with 
a working space of the or each brake cylin- 
der and a low pressure chamber of the pres- 120 
sure control device is connected with a 
working space of tiie or each locking device, 
wherem the pressure control device com- 
prises a differential control piston acted upon 
by the brake fluid, which on operation of 125 
the pump to release the brake or brakes 
coupled to flie or each respective brake 
cylinder causes tiie pressure in the working 
space of the or each brake cyhnder to be 
built up and controls die brake fluid in die 130 
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working space of the or each locking device. DR. WALTHER WOLFF & C». 

3. A hydrauhc brake system sabstanti- • 75, Victoria Street 

ally as h^embeforc described with reference London S W 1 

to as iUustrated in either Fig. 1 or Fig. Chartered Patent Agents. 

2 of the accompanying drawings. Agents for the Apfffcants. 

%S^«y <^ffice by Burgess & Son (Abingdon). Ltd— 1975. 
Published atlhel^tent Office, 25 Southampton BufldingB, Lin^wfcaAIAY 
irom ^cfa copies may be obtained, * 
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